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Introduction
Understanding a species’ range, and how it may change over time, allows researchers to develop more robust species management plans and to 
identify vital habitat for conservation planning. For migratory bird species, different habitats are utilized during different times of year. While a neotropical 
migratory species’ breeding grounds may be adequate, its wintering ground or various stopover areas may be under threat. In what is known as a carry 
over effect, the degradation of wintering grounds can lead to poor quality individuals in the breeding range (Rockwell et al., 2012), thus reduced fitness. 
The tropics are predicted to experience changes in temperature and precipitation as a result of climate change (Neelin et al., 2006). These 
changes may result in the decline of food resources required by migratory species wintering in the tropics. Resource rich mangrove ecosystems and 
riparian habitats are highly threatened by climate-induced sea level rise and storm surges (Şekercioğlu et al., 2012). The Prothonotary warbler 
(Protonotaria citrea) is a habitat specialist that relies on the endangered mangrove forests of coastal wetlands. The effects of climate change may cause 
species with narrow environmental niches, such as the Prothonotary warbler, to shift their ranges to less suitable habitat (Şekercioğlu et al., 2008). 
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Conclusions
• Wintering ground contracts under both emissions scenarios and 
both timeframes
• Coastal landscape altered by climate-induced sea level rise
• Elevational range shift evident in 2050 and 2070 High Emissions 
scenarios
• Higher elevation not suitable for lowland species
• Increased conservation initiatives in wintering grounds may benefit 
overall species success (mitigate carry over effects)
• Model could benefit from addition of elevation and LU/LC layers
• Model limited to abiotic factors
Objective
The objective of this study is to determine the potential 
suitable habitat range of the Prothonotary warbler under 
both low emissions and high emissions scenarios in it’s 
nonbreeding, tropical habitat. It is predicted that suitable 
habitat for the Prothonotary warbler will remain similar to it’s 
current realized niche under the low emissions scenario and 
will contract and shift to more northern regions under the 
high emissions scenario.
Methods
• Data 
• Species Occurrences (Global Biodiversity Information 
Facility)
• n=2,764
• Representative Concentration Pathways (Intergovernmental 
Panel on Climate Change)
• RCP 2.6
• RCP 8.5
• Bioclimatic Variables (WorldClim.org)
• Variable Selection:
• Non-correlated (<0.80)
• Highest regularized training gain
• Highest permutation importance
• Final Variables:
• Temperature Annual Range
• Temperature Seasonality
• Minimum Temperature of Coldest Month
• Precipitation of Wettest Month
• Maximum Temperature of Warmest Month
• Species distribution modeling (Maxent)
• Map generation (ArcGIS)
Prothonotary Warbler (Photo Credit: Brendan Wang)
Fig 2a: 2050 Low Emissions Fig. 2b: 2050 High Emissions Fig. 2c: 2070 Low Emissions Fig. 2d: 2070 High Emissions
Figure 1 describes the current range distribution of 
the Prothonotary Warbler. The environmental 
predictor variables used to generate this model relate 
to temperature and precipitation.
Figure 2a-d describe projected range distributions for the Prothonotary Warbler under various climate scenarios. Both low emissions scenarios from 2050 (Fig. 2a) and 2070 (Fig. 2c) show a 
decrease in availability of suitable habitat. Under the high emissions scenarios for 2050 (Fig. 2b) and 2070 (Fig. 2d), the range of suitable habitat is constricted and moves to higher elevations, 
notably in the Andes Mountains of South America.
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